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MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a novel form of 
photonic crystal optical circuit which overcomes the 
weak point of the photonic crystal optical circuits as the 
prior art and realizes higher density integration by 
multiple layering of the optical circuits and optical wiring 
and a method for manufacturing the same. 
SOLUTION: The photonic crystal multilayered substrate 
is constituted by forming photonic crystal layers 3 and 4 
consisting of photonic crystals having the structure 
two-dimensionally or three-dimensionally periodically 
modulated in refractive index with the sizes of about the 
wavelength of light, and a slab waveguide type photonic 
crystal structure having the photonic crystal layers 3 
and 4 as cores by sandwiching these layers with clad 
layers 2a and 2b consisting of materials having the value 
of their average refractive index smaller than the 
average refractive index of the materials of the photonic 
crystal layers 3 and 4, and laminating a plurality of such 
slab waveguide type photonic crystal structures in a 

thickness direction, and also the method for manufacturing the same is provided. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 



http://www1.ipdl.jpo.gojp/PA1/result/detail/main/wAAAa22082DA414022981P1.htm 03/05/29 



Searching PAJ 



2/2 ^-v 



decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://vvww1.ipdljpo.go.jp/PA1/result/detail/main/wAAAa22082DA414022981P1.htm 03/05/29 



mmwmff up) (12) & ^fj & £fc # (a> ai)»ifaiB^ws^ 

#H2002-22981 
(P2002 -22981A) 
(43)ftWB ¥fft!4*Elfl23B (2002. 1.23) 

F I f"V3-F*(##) 
G0 2B 6/42 2H0 3 7 

6/12 Z 2H0 4 7 

N 



(21){H«#^ !|$«2000-204198(P2000-204198) 


(71) HSA 000004237 






(22)fflgjB ¥^12^7^ 5 H (2000.7.5) 


*0stfB8K;£ETB7#H| 




(72)&E# lliffl *fc 


(HMAKJ:***) B£©SfHiffft®&*f::tR£4$ilF 


*3J«iSiK^HTB7#l^ 0#*&i* 


(fm^^C03pj*l»tp*ff^«fi«J»BI»K«t 




«*Kff*k «^*S£^giJ«H*®30*O3IMSS 


(74)ftSA 100108578 


{*%*>©) 


#a± ®j§ W3£) 




F^-A(^#) 2H037 BA02 CA36 DA03 DA06 




2H047 KA03 KA12 LA23 UA07 QA04 




TA05 



64) imozm 7*h-v9£&&mm.%xv*<DW&jm 



(57) imm 

*9®«f *^MHB7 * h = y 9 %i£kf§ 3 , 4 



(51)IntCl. T MB* 
G 0 2 B 6/12 
6/42 




1 

5/ * SSJ) t ttHff** ** 5 ?> 4 5 * 7 y Kl £ 
*7 7*#igS§§!c07;j- h = y**SJ6*3&8:«;l, 

im&m 2 ] «raa»*3S 1 i-s* co 7 * v =■ v 9 & a 

£BS«K£^T, WIS* 7 y KJi©*W©JB*f**. 
[»*S 3 ] mJlElf 2 ic|E*(D 7 * h = y ^ *|* 

[If** 4] «na»*« l~3(0 ^-fix*»l«lc:|B«5 

<r>y* v=-yt&&&mwmz.m^x^ mmtyy kb 

[»*S5l WIEIf**l~3W^-fix^l*l-IE«c 
»7t h = y^eft#Ji»Kt43V^T. ffilE*7y KB 

IW**6] itffiEtt#«4£/c|:±5|;ilEitec0 7* h = 
tHB»v*tt7* h = #£cojfcgco3fegne: 

^BffiSKfc^T, »7yKitll)*t5#l«S 
R*M*tt*«x.-C^S^i:Sr1*a4:1-S7* h = y*fg 

[«** 9 ] mriEW** s Kistto 

^ISISCfc^T, SWe3tem*o5SJt« 5 tab 



(2) 2002-22981 

2 

[«M10] StJfEli**9l;:fEi<co7;j- h-y^ig 

IUSgfficogi:#[p]~& 5 fcB-r^— K« JMi-C?*) S ri^r 
BtrlE7^- h-y^igfiS(D[p]SgffirtW3t*®S§ro|tl-^ 
7* h-y^SNnS^BSfe, 

[91*812] ltflSiS#«8fEtt<B7* h = y*»,6 

^b^si^^t. 7* h-y*ti&m<omtomto\zi» 

20 J&$;frfc3fex'H'*a»6cO}fefs^£ N S"JC07^-h = y^ 

*5 C t K ± 19 Tfefg^cogttiR LSrfT 3 K*SH§t? 
[ffl**13] Sft1S»**l 2|S*C07* h^y**£ 

*#ga«T*&o-c, Mia*- KgtMSiis, 

#fci£8& LTSIJ07 * h = y ^ £ £j| $ 
[ft** 14] ^1 roSS±ld^ 7 y KB t , (USgSr 

WIE^l C0 7^^^t^2c0i7^^^. ^1C07^^^C07 
* h = y^*SSBt^2coe/3i^co^7y KS^^ffi 

1 4 «t 5 lew 5 ^fc-&T^ 3 co v ^&rm-r 6 tm 

wimm 3 <o ^ t+ 2 co ?^fl5a6K»»*rWf 

MIE^ 2 co ^3t^©SSSB^S:|Sjt* LfcSI-@ffii-57 



3 

to 0 0 1 ] 
[0 0 0 2] 

[«<£>8«] i£^> ftcOgtfi;*— 2 

^TC^C^fi 3 iS^TC^WtSjefr t \*,X<n~7 * f^f^lS 

£$-£•5;: t^T-#, c©7* h-y^^y K^-v y? 

[0 0 0 3] icoj; 547* h = 
Set LTf±, iU^/£ftJflCt>*H6T-#5fcfe*(fil8S^^ 
->rogfSS£*£<-e£, Sfcld-t ©*£*«:/]*$< 

[0 0 0 4] 

[ 0 0 0 5 ] * ZX\ S i SJSiWtfrf^fcBIIIIISlCjStt 

[0006] $£>tc, iat*Ji-**-c#5*lii(SroS« 



(3) 2002-22981 

4 

[0 0 0 7] #38W©B«jtt, ift<b#jf5&#f,b LTW 
[0 0 0 8] 

[0 0 0 9] 3feCO&fig^CO^#$-C-Jai»f^2J!)t7c^ 

t tefflifr^aWj: 5Mft^f> 4 5 * 5 s> KS h & 
#U h -y 7 y KJi-C!** 

Ti^Ct%#mt1--5 7* l« = y*iB&#JIS« 0 
[0 0 10] ±E*IBW<7)7* 

20 So 

[0 0 11] £fc> \>=.y9m&4t>mwmz# 

[0 0 12] sKi^tt. ffrfa^* h-s/^^fa^SlSir 
[0 0 13] JJt^. fitlE7* K-y^iBfi^aS«fci3 

[0014] ±1ES46Bro*^>f ^MTfJtlg^-roS 
[0 0 15] ±IB^- K^*fe|g«, h = 

50 [0016] j&wa, ±B*- KSESHBri. 3t«iSS§* 



5 

frbt£Z>mfitk1-?>zkfcX'%?>. 
[oonl^ti, y* h-s/^j^S^wlHiteBrt^ 

5^tl-J:5^3t<oS»t«bS:tT5«*ti-5^tAS 10 
[0 0 18] Sfc, ±e*- 

±ot*^'^ L+awsi:-*- 

[0 0 191 *mW?>7* ^'^M^ISS 

fcubny* h-*s*&&m z>xmt. iffifE 20 

60 7^&^$H-5Xg£:, m2(D&m±\zy*b=-y 
tm&Mktyy K®£J«&i»JiL-CSS2G0 7^£# 
ifflESISi <D$^^kz.<»%2<r>V^ 

2©!>3i/s»«S«»S:l»*-f«ISt. fW!Bfg2CD7 
ftJlfc|(S2JiB©*iaiSSr»*i-6iat, MEoig 30 

[0 0 2 0] 

[0 0 2 1] *»W(0-ia6rojg«n?ife6, *7 7*#8 
[0 0 2 2] Bill, *&W<n-mMBnkLX<v*y 

■^mmm?* b^y^m^m&m^-rmumxh 

= >?te*#iS«ll, SiA>f)453S«Ut, ^ 1 
cos i o 2 ro^7j/ Kf2 a> ^iS@co*[h]SS/55^ 

SftfcS i ^P>/«eS^lK)7* h=S'^ft@3, ^2 50 



mm 2002-22981 

6 

OS i 0 2 <Ot?y y K@2b, H 2jf g 4>£|glK#Stfj£ 
£HfcS i A»e,/jeSff2ro7* h^yy-ilgiftjf 4#JIH& 

mm&htcmtitxhz, 

[0023] Hifc4sv>-c, ftm&tfBj&ztitcmmy 

* h-s/^Sg&Jf 3teJ£ $ #16)1-7 7 7*»»3&fliii£/& 
K«jg|ii!J3t»*^7y KS2 a, 2 b t~ 

[oo2 4] tfc. mii^i-7^ h=.^e*#is 

fcfcfcvvctt* BfttS^^^SHBg-cfcs, fg2 

t, SS1G07* t--j/^ISf B |3%nT!:t5^7y# 
S18«i&>J^ * 7 -> KJB t LTfS 2 <D S i 0 2 7 7 K 

[0 0 2 5] Sfc, ^77*#ftK«JaS:»fifci-6fc»t 
tt, ^7'VK|2a, 2 bC0ffltfr^»i7* K-y^iga 

13, 4coJS#^± U t/hSv^ t^ff* U\ -f/ii? 
*>, Ames i O 2 <07 7J/Kl2a. 2 b fig-f 5# 
S»¥^lSW(s i0 2 ©aW: 1. 5)li^7ffc 
57^ h- 5 '^Mi3, 4©sp*UJBJf*(s i tSft 

[0 0 2 6] ZMc, IH 1 \^-f#MMBM<ny * 
*IS**Ji*«©JlifeSrfefcov*-C\ HI 2 LTlft 
0 2 (a) ~ (e) tt*JgJft&ffiO£Jift£8l 

(a) (r^-f-^lr, S (j&ltf>2l«) 5±KJ&2 

n mJ?co S i 0 2 ^ 7 y KS 6 -€rC0_h[;:£ e>|d#j 1 
M mJf:ro S i Jf£9Jif Lfc S O I (Silicon on Insulat 

or) y-^&ffeJWS. *±»K:»j***tfci» 

ie s i m^mmmmmiE l < afe^jL&Mtt s c 1 1 

±9 7* ^MI7«U »7*h-j/^^ 

^aS 7till@ <&3te@B&JBfifc1-5 r i: ic± 9 ^ 1 cd 

[0 0 2 7] ffiUBftlUKfrJgja-r 2>^i£»5, ft±ffl5© S 

^->iJDXfflcO-r^^t^»lHiaS'''«^->Sr#§^T- 
fc<7??£, ^;V^(S, ttX* fciS-fc 7* h^y^fi*S 

[0028] m^. 02 (b) ir^-f^nc, s i mm 
(.m2(omm 8±\zmo. 2 Mm j?cos i o 2 ^9 

Sr. ^rcOXic^l nmffcos illO^ ^co±|c:$ P, 
l-Sft 2 n mffW Si0 2 lll *ag?gfi)c L7cH 2 60 7 
^Srf^KLx 02 (a) tC7jk-f%l<o<}^k&<9& 
fc>-&T, M3<n$^/^ki~ CcOB#, ^lco^^^^co 
7* h^yiJ'^alS? tff2f07^^tOS i 0 2 il 0 



7 

[0029] B2 ( c ) i^-rnuc, Wie^3W 

i?xaCS i ffl£8 £,#J0. 2j;mffOSi0 2 l95; 

m^x, hi 2 (d) ^ffiir^mufcs ijg 

II, »74 h-j^^Sl 2(cm2S@W3t!flISS$: 
©2rtfeilHHrTMt>a. 

[0 0 3 0J £P>I^ 1212 (b) ~ (d) iC^-TSigX 
SSrlftOjg-rcfcfcJ:"), S i StS±tc3t^ls]iS*MS 10 

[0 0 3 1] bz?>x\ »Si-53teEKH|-ero3te1£«)=F 

?7~#!£&«ig£i:oT^5fc*. fcSgffi'hS 

ci^isu^ in 3 ( a ) ~ ( c ) it^m^mnM 

9, as (a) ti#Mm<Dy* v~y?m&£mmwL* 20 
^-t£mnk g)3 (b) n.t> 7 *s Ymo>m&<r>-m*f* 
•rnwrnmrn. as (c) ^7^iowwi^ 

[0 0 3 2] HI 3 (a) «g©7i h~ 

!f^«*#l«Sl±, SttLhfc* 7 y KB 1 4 a , 74" 

h^^MllSa, ^7?K114b, 7th=7 
^giI15b, ^yHl4c, •7*Y~y9&& 

-c-fct), ±&\zmwi,iz7* \-~y?&§>&mw&<om 

[0 0 3 3] *^ffil-*3V>-C, ?7S/ KJfl 4 a~l 4 
dil-CfflV'57* h = -y^g*Hm 3ttHlS§iC# 

3*?£7* h-y^|g*»Ji^a*U^, 113 (b) 

3 (c) {^-t2^7G7* h = 7 ttSCt 

5*£-tcfci, «|ffi*SBIfcSiStJ:A**i-63fefcitl,T, 
7"7 5- ^K«*#«r»fc-f i 5 fcBWTflWmitfft 40 

[00 34] ilEfctftW Lfc*ii?)»K^ 

t LT> S i (74 b-ytm&M) /S i 0 2 
y KJ1) ICO^T^Lfe^, G a A s ro£ffi±|r A 1 G 
aAsI^bfeSI^MtSS^, InP©S 
«±t I nG a A s P^*t^e>*SB^fiK-fSi&^ 

[0 0 3 51 74 h-y^feSa^JtSW^ftS 

74- h = s/^«fiJit«/iiSixfc3tlHll6IB-e*1t«-ioS 50 



4$^ 2 002-22981 

8 

s, *xmz£tit£* mn^-rmfc, m2vz^tw& 

&zk&v$&iK Y-~y?&&m<nim&mx' 

®z£m<kvtcm<ommx'(DftWin-<o&\mv$:ft5® 

ffiZWiZ-fcmf&b-tZ Z b ftXZ S. B 4 K3tete^«>3 
[0 0 3 6] ®4tt, EU(w*-f74- Y=-y9t&&&m 

<D-m&te*;isX^i,±£mmx-hz> 0 sutujjH-^- 

K^&S&fi. ^7yKl2a, 2 b Ic:tt£*ifc7 4- h- 

y*je*B3fc*sv-c. 3t#isasi 8 a 

5Xl9at, rro^l 9 a&'P-bkLXmV&M'Om/v 
X-Wtft <b fiit 7 Or V - y t £ flX V \j 

9(1, c5(*307fe#!SS& 1 8 a«>|»«tt^(cflSR$ 

[0 0 3 7] KIEttSOftf^n. 7*h-j/^!g 

iftS3<0@»ffirt0>3te#Sli&l 8 a|d«ioT€«S:LT< 

KlHliSa!Jc:fiiStX*ti-S3tjfi*Brt<o*#jftKl 8 a 

#M£u gw^^WiS-rs^i 9 a« 
* # £ 33 J; t>W 1' i X> £ ^ xi 5 ~ £ tf* T* # § 

ftVftttl 8 artl^*A$tl57t^l 8K>SftlC 

mx-hz* 

[0 0 3 8] 74- h=-s/^gfa^SSSC>, 

-r6^T'*-e- K*«S 2 4 4 2 *gf » Jf 

Zo Mz-ti. mi ©7* h = y^]|S*«lc:jgj5fc*iifc* 

Hot- K«*»t «t <0 @8§ffiwSiS7j fi^ft 9 W 

«rtx, ffiW.$ii<o*-mim\z.Mfai-z 
j&x-mwts iitzm 2 ro^-K^SilficJ; tK ±tero^2 

H2(7)74- h = y*£ftS©®Bffirt©ft*«»Ki* 

[0039] ±mcomtt$:-tz>*- m&mti, m 5 1 

*t^ll-EB5S3tU— (VCSEL : Vertical Cavity 



9 

Surface Emitting Laser) b frltX^''?) -T. b & 

T*% 60 HI 5 H±1EV C S E L tl^bffc*- K3E 
*«&«B;*.5#»9]ro7:i- h= 

!9 > 05 (a) fl, mi7*Y~y9& 
ft#SSS<0|B^»rffifllJiS:*-rHt?*)9, 13 5 (b) 

[0 0 4 0] 1115 (a) irfcVT, &1&f&<ny * h - y 
^gi#i»VCSEL2 0^tt5l nP«M 
2 1 ±K, S i 0 2 <^ 77Fl22a, K3&MS 

2A*^ts%^mm$LZtitz.y*\'=-y*m&m2 10 
3, s i o 2 w^7f kb 2 2 bas«*aji$jxfc«^ 

T'fcS,, 13 5 (a) , (b) t*t*«I«7t h-y 
^*S*#B«te»-*JV>T, VCSEL 2 O^^Wffi^Tt 
(4IsJ8&ffiroSiE^lSl^?>^- K^«IS§2 4(wA*fU mi 
B*-K*»»2 4H\ AJWL.fc*«*-lHllSffirtK?B^ 

[0 04 1] s£l^fl, VC S E L 2 0 lift ;tT SAW® 

K***2 411, Hlg&ffirtroftiirai& 1 8 a IcffioTfc 

[0 0 4 2] IttB*- K**»±» /^-So 
T-ffirof^^f * fc* < ct 5 tftfrt £ z b 1 

[0 0 4 3] 13 611, 7°U-^-aro3t'T''M^^f>W5t 

&<nmm*ffi^tz.*%W<ny*b-yy-&&£m&m<D 30 

-JBiBS^U 136 (a) fl, W^tM^fi 
ft#JSaE«<B«#Wffi«J§«:*-*-B-e*>!K 136(b) 

\&&m<»-7* h~y?uga£mMfa<v$ L mmx'h?>o 

136 (a) , H6 -(b) \z.jfiir#BW><oy * V-ytm 

ffa^BSSfl, T'U-t— — J* 2 I 
nP«IS2 6±lCS i 0 2 ro^7-7 KB 2 7 a, ^e— 

tSAJI 28, Si o 2 «* 7 y KB 2 7 b ftWiftWf * 
*ifc«j*-e*>S. ft, frieze- KiE&Sg 2 9i±*nE7* 
h = 7^^|2 8ICfc^T, HfflE^U-^- 40 
-if 2 5<OftiB£B2 5 a lC*f(fi]i-^{iSlCg2S$tvTV^ 

[0 0 4 4] H6lw*i-*Jgjfi©7* \>-y91&&2>m 
ffiSldfe^TIl, 2o©i*ttg&©-tt&**«lfc*S3-3 

6. I36 (a) m^mftls— f 2 5W$fe 
ffigR2 5 all, *WHS#9£mzM*oX?—'*-VtVZ 

£*H< LTV>< t«^S9IEx-^ 



#W 2002-22981 

10 

r-/^-S 2 5b £Si£4#l«i~3feR#ttj|*S ft5. C 
CT\ flft»7* V-vtlfc&mz 8ICU1, flftffiTVT— 
U'— if 2 5 c05fe^g§B 2 5a cOx-^-ffi 2 5 b 

[0 0 4 5] Hl|, *38Wtt±ffi#jlifiJglBfCJSS$*LS 

Blttltfi $ *x#3 £ b (IW ?>^T-fe 5„ 
[0 0 4 6] 

inn, 7* h=y^eftta*f*roji/i5»w, a* 

fcEfOtflSK ^Jx«l*7C*fcfl2ft5£7^ hny^J* 

llt^? KBt LTX7:7®3fc«Si&«:*ffcu 
[0 0 4 7] $P>|r, h = y^teS#Ji3£ 

■CiE»i-5««)«ftl6JaBt*S*« c b t J: 9 fi^3£« 

[00 4 8] *fc, *3fiWW7* h=y^e*#S3&K 
Wffil^&iiiixH, Hi <Dm^±K^yy KBt, 0 
K*»fiM-3fc»<B7* h-s/^^ffBB^IlftaiffM 

■Tixafc, wiE7^- h -y? m&m \^mi <nytm&& 

y 9 &fiB btyyFM £K&.fMISMl8,i' 6 TM b , Aft 
IE® 1 © 9 t H 2 CD 7 ^ £ » D -g- fc* 5 XS t , 
-t©«JB2©!>3:/M?D««||J^S:|»±-faiat, ifftlE 

±5. ffiit<oB«fife^#i-S7^ Y-ytl&8&mw&. 
[Bl] I31H, *&W<r>y* h-y 

<n-mMMM£^i-$mmx-foz> 0 

[02] B2 (a) ~ (d) H, 



(7) 



002-22981 



11 

ifo <5o 

[031 03 (a) 12, *7-y Vmt LXy* b-v 

«Ht?*>5. 83 (b) (1. 1*5E7* h = y^efiSr 
ffl^fc7 7 y KS©-«S:*-f»»»rffiBI^& 9,03 
(c) fit, 2fc5E7* h^y*igift«:fflv\fc*7> KB 

[04] 0412, 

[05] 05 (a) 12, VCSELfc^-KSE*** 

«B»»rffi0i?fc 5 , 05 (b) (2, ^<n£mmx'hz„ 
[0 6] 06 (a) yui—m^m^^—ft^ 

©— w**i-as^»ffiHt?feo. 0 6 (b) », 

$0T'$>5o 



10 



12 



1, 5, 8, 1 

2 a, 2 b, 6, 1 1-7 7 J/ KB 

3, 4, 7, 12, 15a~c, 2 3, 2 8-7th 

S/^&fSIB 

9- S i 0 2 B 

10- s i m 

1 4 a-d-* 7 7 KB 

1 6-1&5g7* h-s/^igfsB (#JiJK) 

1 7-2&5E7* h = y*£iMI 

1 8-3tS 

1 8 a 

2 0-VCSEL 
2 1,2 6-&tK 

22a, 22b, 27a, 2 7 b 7 7 KB 
2 4, 2 9 



[01] 



[0 3] 




[02] 




■10 
+— 11 



I I I 1 I I I I M I I II I 1 if- 7 

-5 




(C) 

■0- 



1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 



-12 
_ -1' 

I I I I I I I I I I I I I I I I MM 
6 



(d) 



(o) 



